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Abstract of JP 200331 8133 (A) 

PROBLEM TO BE SOLVED: To provide a forming 
method for a film pattern, a film pattern forming 
device, a conductive film wiring method, the mount 
structure of a semiconductor chip, a semiconductor 
apparatus, a light emission device, an electronic 
optical apparatus, an electronic apparatus, and a 
non-contact card medium, which are capable of 
forming higti precise film pattern with a simple 
process. ; SOLUTION: The forming method for the 
film pattern forms the film pattern with a droplet 
discharging method discharging a droplet consisting 
of a liquid substance including a film forming 
component to a prescribed film forming area on a 
substrate. A plurality of film patterns are formed at 
adjacent positions by discharging a plurality of 
droplets mutually free from mixture. ; COPYRIGHT: , 
(C)2004,JPO 
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[Claim : .l ][ by cairying but discharge of two or more drops of a, [filth 

pattern which breathes out a 4rop whi ch consists of a liquefied thihg containing a film formation ■ 
ingjnedierit to a. predetermined film formation' field ion a substrate* and fonts" a film pattern with a droplet 
dischargmgmethpdj and are not mixed mutually ] A formation method of a film pattern cpntaimiig >yhat 
two or more film patterns formed in an adjacent gb^tion 'foil''' : . . ;./ I 

[Claim 2]A formation method of a film pattern which ^ ^.fimctioii, in which said two or more film 
patterns forme&in said adjacent p6sitipn;dif%- mifh^l^;b.Ckhh ,1- , • ■ 

[Claim 3]Aforaationmeth^^ film patterns by carrying 

out discharge of said two or topre drops to apposition adj^^t in the direction parallel tft^aid substrate ih 
Claim .1 or 2^ \ '. ' : - ' 

[Claimi 4;}A foirriatipn & of a^jlm p^ more, film patterns, in Cl^im 1 or 

2 by (jawing out di^afge of said ^66^ so that) said 

substrate and a perpendicirtar dfe V{ ."'.< •! '•' "v.- 1 

[Claim 5)A formation method of a film pattern iri which the boilitig point is lower than a liquefie d thing" 
which constitutes a drop by which a liquefied thwig whicfc constitutes a.drop of one among said two or 
more drops ill Claim 4 was fpr^ 

[Claim 6] A formation method, of a film pattern .which ^ forms saiid' two or more film patterns in thife 
crevice by carrying out discharge to a crevice m^f^ provided by jsaid ■ 

substrate in Claim 4 or 5 . : " wy . \-> .« •'./,'„ ■ \ /' ,: " " 'V..J. '" 

[C^iaiim 7JA formation method of '» fife promoting separation of a drop dfj this . . ; ; 

plurality by adding ce^fiigal force to adrap of thus pliMt^jn Claim 6, after breathing out saidltwtf or 
more drops to said crevide. 1 . * \ [' 

[Claiin &]A formation method bfa film pattern said whose r&t'4rot>; Said'twow'-mdie drops consipt of the 
1 st drpp and 2nd drop, and is a liquefied thing which contains a conductive particulate as said film 
formation ingredient in either of tiie ClaimS 1-7 and in wtich said 2nd' drop is a. liquefied thing wjhich 
contains an insulator as said film formation itij^edient ' ; . , • ! 

[Claim 9]A formation method of a lrn. pattem.^hich forms an electric 'conduction, film from sad ist 
drop, and forms an insulating filriftpri^ \ . j 

[Claim 10] A formation method df a film pattern which conduction film in Clajim 9 by 

performing heat treatment an^^ 

hrm7/Hn**irr1 inril mnif on in/roi-hin/twin umh rui ^N#f^^hlifA^Ntt7»J&NJhJUx»A?sIfKJt«v&'N#tlfW»l»Jtt1 l*A>Jttf7« t\ nf dAW7Q/?nAQ 1-1 PM 
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[Claim 1 l]In either of the Claims 1-10^ a lyophilic pattern and a ttquid repellence pattern are furtljer 
fomed itt a predetermined field of said substrate, A formation method of a film pattern which forjns said 
two or more: fifth patterns din this; lypphilic pattern by canyin£: out discharge of an implication and said 
two or mote drops to; a field to which it was given to said lypfthilic pattern and said liquid, repellence 
patten?.;;*' /: ■ ; • - (< : "'. ' ■ ' . • ' \ J; ; ■ ■' ,'',J : 

[Claim 1 2]A foimatibn method of a film pattern which forms ^ interface of two or more of said film 
patterns by: removing simultaneously a liquefied thing contained ;i&siutf two or more drops> respectively 
by evaporation and/or decomposition in either of the Cltums i : l 1 ..without putting to the atinosph^re, 
[Claim 13] [fr drop .which consists of a liquefied thing' containing a film fprniafion ingredient withj a 
droplet discharging; method] A forming device of a film pattern.whic& isa fpnrjing device of a him 
pattern wtiich breathes out to a predetermined film fomaticin field on a st&stntie, and forms a filrii 
pattern, and forms a film pattern with a formation method of the film pattern Recording to any ond of 
claims 1 to 12. 1 t ; :.'y' :: , \. . ■ ; 

[Claim 14]A forming device of a filna pattern which;c6xitaias' a;hes(d of jl .which cari.catTy out discharge 
of said two or more ^ .' ' ' ! 

[Claim 1 5] ! A fyiMtig device of a: film pattena in which; alidad for exclusive use is installed in Claim 1 3 
for evei^drop^k^ 1 '.. V." ' . ■ 1* 

[Claim;l^A fdi^tg deyice of a ifite pajterti which carries ^ put ; ^ch^ge after mixing a drop of this 
plurahiy ^by • &i^''i£ii»n@ ; mesCria" in' Cljum 1 3 : mcluding a inixitig said two or more. 

dtfpps.. ; ; ''•'P^'v^^ * ' .' •■ : ' ! : *"* 1 

[Claim 17lfej^tric. conduction film witfa£;fc^^ pattern accojrding . 

[Claim 18]Mdwtmg structure of a semicpn[ducjt6r cMjp^ 'conduction film wiring 

accbr^ng to claim .17- - ^7 'V. V ' ^■•/v.- ' i. • 

[Claim 19]An electroopticsd claijn 17 : 

[Claim 20] A semiconductor device, with which said eleptiode auaxi said insulating layer ^ formed 
through a formation method of the an insulating layer Iwhich 

instates said electrode of each other witi* 'a source elePtrbde, a' drain electrode, and^a gate electrode. . 
[Claim 2 J]A fou^es.cent device wil^lw^ch said h^n^us layer tod . said : electron hb^ transportation 1 ;/ 

1 to 7 mcluding a limiinous layer and ejecti^^ aLpair of electrode 1 

layers that 

[Cla^ 22]EIec^^ 

[Claim 23]Electromc equipment containing the semiconductor device according to claim 2Q. . 
[Claim 24]Electronic equipment containing the luminescent devide according to claim 21 ; 
[Claim 25JA, noncontact card medium which includes the electric, conduction film wiring according to 
claim 17 as an antenna circuit j . 



[Detailed Inscription of the Invention] ^K'/V ,, " : ^v i ' ; ' ' ' "'••••I 

[0001] i • 1 • .... f "5 \ ;!\;^^v'.-' : "/.'I' 

[Field ofthe : toyeiition]This invention- relates to the fomiition^ pattern fprmationj 

devices of a film pattern, such as an insul ating film' which protects the electric: conduction Trim wfring 

htto7/daaierl.tiyILmiJiLBo.i^cei-biii/traD web Cfi0-..^^»&NR6=&Nti7-&NttH^Ntt9=&NttlO^NtlU^Wttl2- (2 of 46)6729/2009 3:14:3 1 PM 
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used for wiring of an electrode, an* antenna, an electrOmcf circuit, ah' integrated cir ciiit, etc-, and tbjis : 
electric conduction. film wiring. • ' ; 

[0002]This invention relates td;^ method arid fiWpattern 'formation device of a film pattern, 

for forming each iayer which cW \ 
[0003]This invention relates to the mounting structure, the semiconductor device, the luminescent 
device, the electrooptics device, the electronic equipment, and thenoncontact card medium of a i 
semiconductor chip. ■ 

[0004]" / " • • ' ••• , ;• : • ■ ■ : 

[Background of the InventionjBy the ink-jet method* * predetermined, material is breathed out or^ a 
substrate, and .the method of forming in a ptedetenmned pattern the wiring included in various Idhds of 
electrboptic^ devices, and a layer is developed; For example;.;^ No. 5132248 item; tijie- / 

pattern, application of the liquefied thing which distributed the conductive particulate is directly carried 
out by the ink-jet method at a substrate, and the method of pfenning the stress relief heat treatnjieni and 
laser radiation, and changing into an electric conduction filin pattern is proposed. According to this 
method, while the process of wiring fgrmation wllbelqome sharply easy, there is. a merit that thete is 
also little amount Of ^ } , ' : | 

[0005 ]By the \yay • m cdione^ qmniatiirizatipii p|^ : .el(^^t:iarecrait y6ar$,, the wirinig and 

the iusulatitig layer ^ 

Especially, a possibility that adjoining wiring will contact ainiisiiti^ large as the Wiring 

used fqr t an electronic circuit, or an electrode an&an ints^ 

becomes important by patterning wirij^with sufficient accuracy to secure the insulation during wiring. 
[00,06 JQh the o;fchef hand, when forming a : luminescent device^ for example, an organic = | 
el6cfrohiriiinescienfce device, two or more' layers (for e!*^pie^ a luimino,u& layer, electron hole ■'• ' 
transportation / pouring layer, etc:) >vhieh constitute .an . organic -electttrt^ can hie ' 

formedj by the ink-jet method are applied in order- 

When this Organic electrolumiriesbehce tiote or an election) . 

moves among said two ormore layers device; Ii order 

to obtain an efficient organic electroluminescence device, it is important to improve the mobilityjof the 
electric charge between these layers: The mobility of an efeitric charge can be improved by forming the , 
interface of these layers homogeneously, . > ! 

[° 007 ] ... , ' • : : \- 

[Problem to .be solved by the irtveiltion]The purpose of this inv^tion iS to provide the formation jmetbod 
arid; film pattern formation device of a Iti simple method: that it cad form, 

[0008]The purpose of this inyfcrition is. related with the ; 'Iui^e^^t^^ce.^ semiconductor dejvice 
which were formed by the formation'method of the formation method of tlie film pattern for forming 
each layer which constitutes a luminescent device ( or ^ a ?elmconductor , device, the film patt^foiimation 
device, and this film patt^; ; yv '-'''^''-'i'^l:'' -j 
[0009)This invention relates to the mounting structure;, the electrboptics device, the electronic * 
equipment, and the nohcontact card medium of a semiconductor chip including the electric conduction 
film wiring formed by the formatioii method of said film patten^ and this conductive wiring. I 

[0010]. - . - t ' ; . '.' -i 

[Means for solving ^protolem]{FoiinatiOT method of a film ^ pa^em),-£ the formation method of the (film 
pattern of this invention ] [ by cairying out discharge of tW or more drops whiclit are .tbe formatibn 

hnp://dossierUpd).utpit^jp/cgi-bin/^^ (3 of 46)6/29/2009 3:14:3^ PM 
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metho ds of the film pattern which.teeath^ purt the ^^M^^^mi^is'pS a liquefied thing containing a 
film formation ingredient to the predeteiimijied film formation field on a substrate, ai^ : forms a film 
pattern with a droplet discharging method; and are apt n^ed m^tually ] What two or more film plattems 
are formed in an adjacent position for is included- , . 
[001 IJAceor&n^to methpdpf the film patternvpf this invention, two or more film patterns 

can be formed in mi adjacent position by a. simple method with sufficient accuracy. In detail, the (polumn 
of this embodiment' explains. 

[0012]The formation method of the fibii pattern of ttis invention can take the mode 6£(1) - (6)/: 
[0013](i) Said two or more film patterns formed in said adjac^iipbsiiioh c^ have; a mutually different 
function; Since several film patterns in which functions differ muttiajly can be formed simultaneously • , 
according to this, method, the increase ih efficiency of the proc^ of a irtmufacturmg process can be 
attained. Said two or more patterns can be fonned in desired sbajife; respectively- ! 
[0014](2) By carrying out discharge of said v two or more drops to a positioi Adjacent in the clirectlon 
parallel to s aid substitute, said two or more mm patterns can be. formed so that, each other may be ! 
adjoined in the direction i parallel to said substrate. : , | 

[00.1 5](3) By carrying out discharge of said two or more : drops to the same pqsitiqn in piles niostljy, said 
two or more film patterns can be formed so .that said substrate and a perpendicular direction may be 
adjoined; ' . ' ']\ : • * ' • • , 

[00 16}Jn tfeiicase, the J^&ling'poto iiguefied thing which icpidistitutes tjhe drop 

fonned abqvesaid drq£^ of one ampjig said $vo|or 

raore.drbp^ this m^tliod^ th^M^ can be 

removed in^ • /Iv^';^ ,'"^y" ' : ' ,f ivr.' \ ' j ' ! >" 

[0017]Said two or more film pattern can i be fonried.iji this crevice of s^d two 
or more drops fo the crevice in which it was provided by said substi; ate in: this case, Under the present 
circumstances, after breathing out said two or more drops to said creyic^, it caii include promoting 
separation of the drop of this plurality by adding centnlu^ drop of this plurality. Aqcording 

to this methodv the drop of this plurality is. separateti ejasily .ahd niem^arieouS equalisation can be 
attained in a short time. - \;\V.:.\.-.. « ' ■ • 

[001?](4) Sa^dtwb ormore drops can pornKf o^ihe lst drop and ihid^ ban be a> 

liquefied thing which contains: a ; conductive p^i^ate a^said'film fqj^ and saiql 2nd , 

drop can be a liquefied :thing which cdntaiiitS _' ; an insulator as. said ifilni ^ fotoatioja ih^edient According to 
this method, an insulating film can be fontied with an electric cGp^cti6n filing .Since- an electric j . 
conduction film can be formed by a brief inethod v^t^ it : is h'ard'to produce d£fect$ b 

such as; disconnection and a short circuit, and the electric conduction ^ film wiring excellent in reliability 
can be obtained. \\' '•' ■. ; 

[0019]In this case/ an electric ccmduction fiim can be formed fibm said.lst drop 3 .and.2m insulatink film 
can b^ foiwed ffom said 2nd (fropV Aecordi^ filip pan be formed 

with aii electric . conduction film, the increase inefficiency of ^ procjess can 

be : attained/* • ' ; ' : 1 ■' \" -V ,: . - v ,V-;»v : .^^X^.^ >i..';,v --\ f 

[0020]Said electric conduction film can be fprmedbyiper^ light: irradiation ► 
to said 1st drop in this case. According to this method, the film formation ingredient Contained injthe 1st 
drop by Miriple method can b^ . j I 

[002 1](5) Said two or more film patterns: can be fonned on this ly^ ■ 
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discharge, to: the field to which said two or more drops were given to said lyophilic pattern and sa^d 
liquid tepelJence pattern further including, fprming a lyophilic pattern arid a li^iiid repellence pattern in 
the predetermined field of said substrate. Since it can form in the field of ajequibst of the film pattern of 
this plurality alternatively by forming said lyophilic pattern iti the field to form said two or more film 
patterns in according to this method, the film pattern of desired shape can be formed.. . : - I 
[0022]For example, when substrate treatment for applying said two or ihOre drops to a desired fiejld is 
performed beforehand, Make a substrate lyophilic by irradiating with UV, or> for example For example, 
the heptadeca fluoroes 1,1, and 2 and 2 tetrahydro decyhriethoxysilane, Liquid repelling of the substrate 
is carried out using fluoro ARUKIRUSHIRAN (FAS) represented by the trideca fluoroes. 1, 1, anjl 2> 2 
tetrahydro octyl triethoxysilane, etc., Said lyophilic pattern and said liquid repellence pattern can be 
created by making only a desired position lyophilic by pattern irradiation of UV to this FAS. Thereby, a 
film pattern, cari be ^ accuracy. : . i o 

[0023](6) An interface of two or more of said film patterns can be formed, by, removing simultaneously a 
liquefied thing contained in said two or more drops, respectively by evaporation and/or decomposition, 
without puttihg to the atmosphere. According to this method, : since ^ inferface. of two or moi'e of said 
film patterns can be formed in a good state, a. function of a film pattern, catii be improved: . i 
[0024](Forming device of a film } pa1tem); { a forming device of afilm:pal^ro of this invention ] It is.a 
forming device of a film pattern which breathes out a drop whiph cohsist& bf a liquefied thipg containing 
a fihn formation ingredient to aipredetermined film formation ' field on a substrate, and forms a film 
pattern with a droplet discharging method/^hd a fiim patterh is fpitaed with a formation method pf the 
above-mentioned film-pattern,. • •' ' ' v. ' ' ' ! \ j 

[0025jApGon^&to two or more film patteiftis can . 

be formed in an adjacent position often; | 
[0026]The forming deyipe of the abb^iriention^ can contain; a head of 1 which caij carry 

out discharge of said tWd or more drops. Ahea^d for, exclusive use. can.beih^tdled;for every drop jwhich 4 
constitutes said two or mote drops. Including a mixing means which mixesi said two or more drops, 
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